Osteomyelitis caused solely by an anaerobic organism is uncommon. We report a case of recurrent Clostridium bifermentans bacteremia resulting in metastatic osteomyelitis involving the sacrum, spine, and ribs. The emergence of resistance of this organism to imipenem and metronidazole is noteworthy because of the usual susceptibility of clostridial species to these antibiotics.
thromboplastin time were normal. The urine analysis showed 25 to 50 erythrocytes, 5 to 10 leukocytes, and a few bacteria per low-power field. The peripheral blood smear showed no evidence of hemolysis. A chest radiograph was unremarkable. Lumbar spine films showed evidence of osteopenia and degenerative joint disease. Urine cultures were negative. After 48 h, three sets of blood cultures grew gram-positive rods, subsequently identified as C. bifermentans (confirmed by D. Citron, R. M. Alden Research Laboratories, Santa Monica Medical Center, Santa Monica, Calif.) which, by the disk elution method, was initially reported as resistant to low doses of penicillin (2 U/ml) and cefotetan (18 ,ug/ml) but susceptible to high doses of penicillin (10 U/ml), cefoxitin (18 ,ug/ml), clindamycin (1.6 ,ug/ml), chloramphenicol (12 ±Lg/ml), erythromycin (3 ,ug/ml), metronidazole (16 ,ug/ml), ampicillin-sulbactam (4 ,ug/ml), and imipenem (2 ,ug/ml).
After therapy with imipenem was begun, the patient became afebrile within 48 h. A noncontrast computerized tomography scan of the chest and abdomen revealed linear atelectasis, fatty changes in the liver, an inflamed bladder with a filling defect, a left renal cyst, and dilatation of the small bowel and colon. A hepatobiliary diisopropyl iminodiacetic acid-labelled scan was consistent with acute cholecystitis. To eradicate the potential source of C bifermentans, the patient underwent a cholecystectomy. Cultures of the gall bladder were negative; pathology was consistent with cholelithiasis and chronic cholecystitis. Subsequent blood cultures were negative. The patient was treated with imipenem (500 mg intravenously every 6 h for 9 days) and then cefoxitin (2 g intravenously every 8 h for 12 days). One week after cessation of antibiotics, the patient developed an acute myocardial infarction with pulmonary edema. He again became febrile to 102°F (about 39°C). Repeat blood cultures grew C. bifermentans reported as resistant to penicillin (2 U/ml), cefoxitin (18 ,ug/ml), chloramphenicol (12 ,ug/ml), metronidazole (16 ,ug/ml), and imipenem (2 ,ug/ml) but susceptible to clindamycin (1.6 ,ug/ml), cefotetan (18 ,ug/ml), and ampicillin-sulbactam (4 ,ug/ml). Treatment with clindamycin (900 mg intravenously every 8 h was begun. An abdominalpelvic computerized tomography scan revealed loss of trabecular pattern involving the left sacrum with minimal endosteal scalloping, as well as a small focus of air overlying the left sacrum. Magnetic resonance imaging confirmed these findings. A bone scan showed multiple areas suspicious for metastatic infection, including Ti1 through L5 and several ribs. The erythrocyte sedimentation rate was 151 mm/h. bifernentans, first isolated in 1902 by Tissier and Martelly (6), is found in soil, sewage, and the normal intestinal flora of humans. Occasionally, it has been reported to cause septic arthritis, necrotizing pneumonia with empyema, brain abscess, and endocarditis (5, 6, 10, 11). The association between clostridial infection, particularly with C. septicum, and colonic and hematologic malignancies is well recognized (7). Metastatic C. septicum osteomyelitis has been previously described in a patient with rectal adenocarcinoma (9) . This is the first reported case of metastatic osteomyelitis caused by C. bifermentans.
Our patient had multiple blood cultures positive for C. bifermentans and a positive bone culture from his sacrum. His bone scan demonstrated additional lesions on the vertebrae and ribs, consistent with metastatic osteomyelitis resulting from hematogenous spread of the organism. Clinical signs of clostridial sepsis (shock, jaundice, and intravascular hemolysis) were not evident during the protracted bacteremia. Although there were no signs or stigmata of subacute bacterial endocarditis, the prolonged bacteremia suggested an intravascular infection.
Improved anaerobic culture techniques have shown that the incidence of osteomyelitis caused by anaerobic bacteria is greater than has been previously recognized (3). In the review by Hall et al. of 182 cases of osteomyelitis, only nine patients (5%) were found to have a single anaerobic organism. Moreover, these patients were older, had a shorter interval between the onset of symptoms and treatment, and had a foreign body, in contrast to the patients with mixed aerobic-anaerobic infections (3). Anaerobic osteomyelitis occurs mostly as a result of direct extension from an adjacent focus of infection. It is rarely a complication of bacteremia. Osteomyelitis is seldom caused by a Clostridium species in pure culture. Chronic osteomyelitis caused by C. clostridiiforme, vertebral osteomyelitis caused by C. difficile, and metastatic osteomyelitis caused by C. septicum are among the few previously reported cases (4, 9, 13) .
Information on susceptibility testing for anaerobic organisms is often not available until long after treatment is initiated. Knowledge of the usual susceptibility pattern of an organism is important in the choice of therapy. C. bifermentans has been uniformly susceptible (in vitro) to penicillin and clindamycin, drugs commonly used in the treatment of infections caused by anaerobes (2). In our patient, C. bifermentans initially resistant to a low dose of penicillin also became resistant to imipenem and metronidazole in vitro. This was significant in that these antimicrobial agents are usually active against all anaerobes (1) . The mechanism of P-lactam resistance in clostridia is unknown.
In summary, we present a patient with C. bifermentans bacteremia resulting in metastatic osteomyelitis. Osteomyelitis is unusual with a clostridium as the sole infecting organism and rarely occurs as a result of bacteremia (12) . The apparent emergence of imipenem and metronidazole resistance of this organism when the second bacteremia was documented is interesting because of the usual susceptibility of clostridial species to these antibiotics. Variability among the susceptibility patterns of clostridia is not well recognized, as most of these organisms are not known as primary pathogens in clinical infections (8) .
